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(54) Abstract TWe 

An expandable liner for a junction in a wettbor* and a method for use of said Oner 



(57) An expandable sleeve junction (10), has a sleeve 
(12), having slots (14) to facilitate expansion of the sleeve 
and a hook (16) to support the junction liner within a 
secondary borehole (32 Pig 3) and orient a primary 
borehole access window (18) with a primary borehole (30 
Fig 3>, from which the secondary borehole (32 Fig 3) 
extends. As expansion of the sleeve (12) will create large 
openings to exist throughout the sleeve (12), expandable 
material (20) is provided around the outside of the sleeve 
(12) to seat off and screen out any matter from entering 
the primary borehole (30 Rg 3). A shield (22 Rg 2) is 
constructed to nest within the window (18) of the sleeve 
(12) and has a boundary area (24 Fig 2) which overlaps 
with the edges of the window (18) to prevent extrusion of 
a packer (42) there through upon expansion of the packer 
(42 Fig 5). In use the sleeve is traversed down the primary 
hole (30 Rg 3) to the junction with the secondary hole (32 
Fig 3). A bent sub (38 Fig 4) is provided to allow the sleeve 
(12) to enter the secondary hole (32 Fig 3). The hook (16) 
ensures the window (18) is oriented with the primary 
borehole (30 Rg 3). The packer (42 Fig 5) is expanded 
which urges the junction (10) against borehole (32 Fig 3). 
Upon completion the junction (10) is permanently 
deformed to exhibit a larger outside diameter then it 
possessed at run-in, giving structural support to borehole 
(32 Rg 3). The pscker (42 Rg 5) is then deflated and 
removed. 




At least one drawing originally filed was informal and the prim reproduced here Is taken from a later filed formal copy. 
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METHOD AND APPARATUS FOR COMPLETING A WELLBORE 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to the field of hydrocarbon production. More 
particularly, the invention relates to improving the junction between a main well bore 
10 and lateral wetlbore to prevent sand or other solids from entering the main weilbore 
through the junction window. 

Prior Art 

Liners have been run in lateral boreholes with great success commercially. 

1 5 Generally a lateral borehole is drilled off a whipstock through a milled window in a 
cased or uncased primary borehole. It should be understood that the terms '^primary" 
and "lateral" as used in this application are intended to mean a primary borehole being 
the borehole from the surface and a lateral extending from that primary weilbore but 
also encompass a secondary lateral borehole drilled off a preexisting lateral weilbore. 

20 In that case the preexisting lateral borehole is considered to be the "primary" borehole 
and the secondary lateral borehole is considered to be the "lateral* borehole for 
purposes of this disclosure 

Subsequent to milling the window in the primary borehole and drilling the 
lateral borehole, a running tool is introduced to the primary borehole carrying a lateral 
25 liner. At the uppermost portion of lateral liner a slotted sleeve has been used to 

provide sonie structural support to the junction of the lateral borehole and the primary 
borehole. This is particularly useful in unconsolidated well formations and allows 
rapid completion of lateral borehole junctions in order to reduce the costs associated 
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with that completion. 

While the method and apparatus known to the prior art as set forth above is 
favored by many and has performed well for its intended purpose, it does 
unfortunately have a drawback in that solids such as sand, gravel, etc. can make their 
5 way into the main wellbore by sliding around the annuius existing between the open 
hole and the slotted sleeve. While the well can still be produced with such solids, it is 
well known to the art that sand and other solids have detrimental effects on wellbore 
equipment and pumping equipment and indeed if a pump is dropped below the lateral 
window that is the source of sand ingress it would be direedy exposed to such solids 
10 and likely would have a very limited life expectancy. 

SUMMARY OF THE INVENTION 

The above-identified drawbacks of the prior art are overcome, or alleviated, by 
the method and apparatus of the invention. 

15 The invention employs an expandable sleeve device which for purposes of this 

application means a sleeve having a plurality of openings through an outer sifffaoe 
thereof to promote expansion of the device due to pressure exerted thereagainst from 
an inside surface thereof. A preferred embodiment employs slots which are offset to 
one another such that the device is expandable by deformation of the slots. The 

20 device includes a hook protruding from one side thereof and a premachined window 
uphole of and centered with respect to the hook. The premachined window provides 
main borehole access when the expandable sleeve device is in place while die hook 
ensures that the premachined window is aligned with the mam borehole by engaging 
with the milled window in the primary borehole casing. The expandable sleeve 

25 junction further includes an outer material which is also expandable and which will 
prevent ingress of fluids and solids through the slots in the expandable sleeve 
junction. Once deformed, the expandable sleeve junction provides enhanced (over the 
prior art) structural support to an unconsolidated well formation in an open hole and 
further prevents particulate matter from entering the main bore by washing around the 

30 annuius of the expandable sleeve. This is accomplished since the annuius has been 
reduced sufficiently by expansion of the expandable sleeve junction to where sand and 
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other particulate matter will bridge naturally and be excluded from ingress to the main 
wellbore. 

In general terms, the expandable sleeve junction is mounted to the uphole end 
of a standard liner and on a running tool to be delivered to the desired junction. The 
5 expandable sleeve junction engages with a milled window through winch the liner has 
passed. The sleeve both hangs and is oriented to the prima^ borehole via the hook. 
Following run-in, a packer or other expandable element is expanded inside the 
expandable sleeve junction thereby expanding its outside dimensions. The 
expandable sleeve is preferably expanded at least nearly into contact with the open 

10 hole bore of the lateral borehole. Subsequent to this deformation, the packer or other 
element is deactivated and the running tool withdrawn from the wellbore. 

The invention ensures thai significant particulate matter will not rater the main 
borehole and therefore not damage downhole equipment Another and important 
benefit of the invention over prior art systems is that it allows for complete installation 

15 without requiring additional runs of tools in the wellbore. Thus, no additional 
expense is required with respect to setting the slotted sleeve junction beyond what 
would be required tfc set a liner in die lateral borehole. It will of course, be understood 
that more runs could be added if desired. 

20 IMITj|BPRAWP^q§ 

Referring now to the drawings wherein like elements are numbered alike in the 
several FIGURES: 

FIGURE 1 is a schematic cross-section of the slotted sleeve junction of the 
invention illustrating both the elastomeric outer covering and the slotted sleeve as well 
25 as the premachined window and hook; 

FIGURE 2 schematically illustrates a protective sleeve employed to prevent 
the packer from extruding through the premachined window in the slotted sleeve 
junction. 

FIGURE 3 is a schematic view of a primary and lateral wellbore illustrated 
30 with a whipstock mounted in the primary wellbore; 

FIGURE 4 is a schematic illustration of the same wellbore after the packer has 
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been removed and the downhole end of a liner with a bent sab is being introduced to 
the lateral borehole; 

FIGURE 5 is a schematic illustration of the invention being placed at the 
junction between the primary borehole and the lateral borehole; 
5 FIGURE 6 is another schematic illustration showing the packer expanding 

within the slotted sleeve junction to expand the same; 

FIGURE 7 illustrates the next step in the process of the invention with the 
expandable element unexpanded and be in a condition where the running tool wiU be 
removed from the wellbore; and 
1 0 FIGURE 8 is a schematic illustration of the completed wellbore with the 

slotted sleeve junction and the liner permanently installed. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as noted solves preexisting problems of sand Or other small 

1 5 particulate ingress to the primary borehole at a junction thereof with a lateral borehole. 
Also, and as stated, this is accomplished through a particular method of the invention 
which is preferably made possible by employment of an apparatus of the invention. 
Initially, therefore, reference is made to Figures 1 and 2 to introduce the apparatus of 
the invention after which the preferred method of its use is discussed. 

20 Referring to Figure 1 , a cross section view of an expandable sleeve junction 1 0 

which may comprise solid material or in one preferred embodiment and as illustrated 
may comprise a slotted sleeve. In the following description, the slotted embodiment is 
detailed. It will be understood, however, that solid materials being swaged to expand 
them, etc. are contemplated herein. The construction of junction 1 0 preferably 

25 includes a slotted sleeve 12 constructed of a metal such as steel which still exhibits, 
strength after deforming. Sleeve 12 includes slots 14 (as shown in the drawings 
however other shapes can be substituted as noted above with the goal of allowing the 
sleeve to expand) in an offset pattern facilitative of an expansion of the outside 
diameter of the junction 1 0 by opening of slots 14. The particular dimensions of 

30 undeformed slots 14 will depend upon the degree of expansion of junction 10 desired. 
Determining the dimensions of the slots needed to allow the desired expansion is 
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within the level of skill of one of ordinaiy skill in the art 

Attached to sleeve 12 is hook 16 to support a lateral liner in -the lateral 
borehole. The hook 16 operates as does a prior art hook liner hanger system such as 
product no.29271, commercially available from Baker Oil Tools, Houston, Texas. In 
5 connection with the invention, hook 16 is employed also to orient a primary borehole 
access window 18 with a primary borehole from which the subject lateral extends. 
Window ! 8 provides full bore access to the primary borehole subsequent to the 
method of the invention being completed. 

Since expansion the slotted sleeve 12 will necessarily cause relatively large 

10 dimension openings to exist throughout sleeve 12, it is desirable and preferable to 
provide a material on an outside surface of sleeve 12 as illustrated at 20. Material 20 
can be constructed of any material that has expandable characteristics and is capable 
of withstanding the environment downhole. Rubber or plastic material is preferred 
although h is possible that a metallic material could be employed if it possesses die 

15 desired expansion characteristics. Material 20 functions to seal all of the openings of 
slots 14 to screen out substantially any particulate matter from entering the primary 
borehole. 

Referring now to Figure 2, a shield 22 is illustrated. Shield 22 is constructed 
to nest with window 18 of sleeve 12 to prevent extrusion of a packer through that 
20 window upon expansion thereof to expand the junction 10 in accordance with the 
method of the invention. The shield 22 preferably includes boundary area 24 which 
overlaps with edges of window 1 8. Shield 22 is thus put into place in the window 
from the inside of junction 10 and thereby cannot be pushed through window 1 8 to the 
outside of junction 10. 

25 Figure 2 also provides a schematic illustration of position of the components 

of the invention by illustrating a conventional running tool 26. The operation of the 
tool of the invention and other components thereof will be further understood through 
reference to Figures 3-8 which provide a schematic sequential view of the tool in 
action. 

30 One of ordinaiy skill in the art will recognize the illustration of Figure 3 as a 

primary borehole 30 and a lateral borehole 32. One will also recognize the schematic 
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depiction of a whipstock 34 placed in primary borehole 30 immediately downhole of 
an intersection with lateral borehole 32. Referring now to Figure 4, the whipstock 34 
has been removed from the primary borehole 30 and a liner 36 is being run in the hole. 
Preferably liner 36 includes a bent sub 38 at the downhole end to allow the assembly 
5 to easily enter the lateral borehole 32. In Figure 5, liner 36 is at its final depth and the 
slotted sleeve Junction 10 of the invention is illustrated in place with the hook 16 
engaged with window 40 of primary borehole. As is known, hook 16 supports the 
weight of liner 36 but additionally in the invention, acts to orient window 18 with 
primary borehole 30. It is important to note that an expandable element is also 

1 0 positioned on running tool 26. Expandable element 42 may be an inflatable packer, 
squeeze packer or other device capable of increasing the dimensions of slotted sleeve 
junction 10 through deformation. 

Referring to Figure 6, the element 42 is illustrated in an expanded condition 
which urges junction 1 0 against borehole 32. Shield 22 is shown preventing the 

1 5 expansion of element 42 through window 1 8. Upon completion of the expansion 

phase the junction is permanently deformed to exhibit a larger outside dimension than 
it possessed at run-in whereby structural support is provided to the borehole 32 near 
its root Subsequently, and with reference to Figure 7, die expandable element 42 is 
unexpanded and can be withdrawn from the wellbore. This leaves junction 10 in 

20 place against the walls of borehole 32 with a small enough gap between the borehole 
and the junction 10 to facilitate natural sand bridging and therefore exclude such sand 
from the primary borehole 30. It will also be noted that as element 42 and running 
tool 26 are withdrawn from the wellbore, shield 22 is likewise withdrawn although it 
is not illustrated in Figure 7. Figure 8 illustrates, schematically, the completed 

25 wellbore. 

The device of the invention and its method of installation significantly 
improve the prior art since in the same run into the well as is done in the prior art, the 
invention eliminates the drawbacks of the prior art as discussed hereinabove. 

While preferred embodiments have been shown and described, various 
30 modifications and substitutions may be made thereto without departing from the spirit 
and scope of the invention. Accordingly, it is to be understood that the present 
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invention has been described by way of illustration and not limitation. 
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CLAIMS 

CLAIM 1 . A junction comprising: 

an expandable sleeve junction; 

a piemachined window in said expandable sleeve; and 

a hook extending from said expandable sleeve and engageable with a window 
in a primary borehole. 

CLAIM 2. A junction as claimed in claim 1 wherein said expandable sleeve 
includes a plurality of slots. 

CLAIM 3. A junction as claimed in claim 2 wherein said slots are arranged in an 
offset pattern. 

CLAIM 4. A junction tool comprising: 
an expandable sleeve junction; 
a prcmachined window in said expandable sleeve; 

a book extending from said expandable sleeve and engageable with a window 
in a primary borehole; 

a liner extending from said expandable sleeve; 

a shield positioned in said premachined window in said expandable sleeve; 

and 

an expandable element disposed within said expandable sleeve. 

CLAIM 5. A junction tool as claimed in chum 4 wherein said expandable sleeve is 
slotted. 



CLAIM 6. A junction tool as claimed in claim 4 wherein said slotted sleeve 
junction further includes a material disposed at an outside surface thereof. 
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CLAIM 7. A junction tool as claimed in claim 6 wherein said material is 
expandable without rupturing. 

CLAIM 8. A junction tool as claimed in claim 6 wherein said material is 
elastomeric. 

CLAIM 9. A junction tool as claimed in claim 6 wherein said material is metallic. 

CLAIM 10. A junction tool as claimed in claim 5 wherein said slots are offset 

CLAIM 11. A method for forming a junction between a primary borehole and a 
lateral borehole in a wellbore comprising: 

running a liner and expandable sleeve junction to depth; 

expanding an expandable element disposed within said expandable sleeve 
5 junction to deform said expandable sleeve junction into close proximity with an 
annular wall of said lateral borehole; and 

collapsing said expandable element to be withdrawn from the wellbore. 

CLAIM 12. A method for forming a junction as claimed in claim 1 1 wherein said 
expandable sleeve is slotted. 

CLAIM 13. A method for forming a junction as claimed in claim I 1 wherein said 
expandable element is expanded by dropping a ball and pressuring up on a tubing 
string connecting said element to an uphole location. 

CLAIM 14. A method for forming a junction as claimed in claim 1 1 wherein said 
method includes causing said expandable sleeve junction to interact with said lateral 
borehole so that particulate matter bridges naturally and is excluded from said primary 
borehole. 
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CLAIM IS. A method for forming a junction between a primary borehole and a 
lateral borehole in a wellbore in a single run into the wellbore c ompri sing: 

running a liner, an expandable sleeve junction and an expandable element into 
the wellbore in a single run; 

expanding said expandable element to expand said sleeve junction into close 
proximity with an annular wall of said lateral borehole; and 

removing said expandable element from said expandable sleeve junction. 

CLAIM 16. A method for forming a junction as claimed in claim 15 wherein said 
expandable sleeve is slotted. 




z ftlent * 
Office 



X 



a: 



O 



Application No: 
Claims searched: 



GB 0029943.8 
1-10 



Examiner: 
Date of search: 



Joseph Mitchell 
5 March 2001 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (EcLS): E1P (FAB) 
IntCl(Ed.7): E21B 
Other: EPODOC, WPI, JAPIO 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to c taints 


Y 


GB 2295840 A 


BAKER HUGHES INC. (Pg 6 lines 2-15, pg 9 line 
10-pg 11 line 8) 


1-3 


Y 


EP 0859123 A2 


HALLIBURTON ENERGY SERVICES (Col 18 
line 44-col 20 line 10) 


1-3 


Y 


WO 99/02818 Al 


PETROLINE WELLSYSTEMS LIMITED (Pg 1 
line 20-pg 3 line 3) 


1-3 



X Document indicating lack of novelty or inventive step 
Y Document indicating lack of inventive step if combined 
with cms or more other rionTmrars of same category. 

& Member of the same patent family 



A Document indicating techno logical background md/or state of the art 
? Docucnent published on orifter Oiec^cJaitdtOTonry date bmbelore the 

filing date of ibis invention. 
E Patent document published on or after, bat with priority date earlier 

than, the filing dato of this application. 



An Executive Agency of the Department of Trade and Industry 



